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MEASUREMENT OF THE DIFFERENTIAL AND TOTAL THRUST AND TORQUE OF
SIX FULL-SCALE ADJUSTABLE-PITCH PROPELLERS

By GEORGEW. STICKLE

SUMMARY

I’oree mea8urement8 giving total ihrwd and toriyw,
ad F0p8h% 81ip 8t%5(Z7n8wmey8 gbkg difertmiiul
thrwt and torqw were tindaneoualy mude on euch of
six fidL8caLe propelLw8 in #ha30-foot propeli&-e8earch
tunnel of tb National Advi.eory Cbmmdteefor Aero-
nudix. They were adjwtable-pdch &al pmpeL?478
9,6 fed in diamder; three had n.todijied Clark Y Ma&
8ecti0n.8and three hud modijied R. A. I’. 6 blade 8e&nw.
Thti report givw tlw di$erential thrwt and torque and
th8 variuiion cauwd by chmqing the propeUertip qpeed,

~, and th8 pi$ch 8dtin9. The total thrust and torgw

obtained from integration of ths thrwt and torque die-
tri.lmiion CUrveeare compared with thoee obtained by
directforce meusuremen18.

In tb above c-ompari.eonthe tor@?8 m+?a$uredby the
two meihode were diredly c-ornpaxabfebut tlw thrwat8
derived from tb 81ip&ream w.nwy di$ered from tho8e
obtuined from tb force 7.%%WlW6?WTl#8~ tWOf(lCtOT8,

the drag of the hub and the imrwe of body drag due to
t?w 81ip8tream. MU% 8in@?8VaJUe8of two eoqfkiemh
wed to obtuin the factors browgld al-l the thrust curw
maasured by the two methods into very good agreemeni,
it is believedihut thefactor8 reprtxtmt accurateI?ythe drag
of ths hub and the irwream of body drag due to the 81ip
8tream.

INTRODUCTION

An invedigation of propeller oharaoteristics, con-
ducted in the 20-foot propelkwre.search tunnel of
the National Advisory Committee for Aeronautics,
included teats on six full-scale propellem, three having
modiiied Clark Y blade sections and three modified
R.A.E’. 6 blade sections. Simultaneous readings were
taken of the total thrust and torque and of the differ-
ential thrust and torque at six stations along the blade.
The results of the total force measurements are given’
in references 1 and 2. The prwent report gives the
remdts of measuring the diilerential thrust and torque
at six stations along the blade and derives factors for
hub drag and increase of body drag due to the pro-
peller slip stream. A later report will give the airfoil

characteristics of the propeller sections deduoed from
the measurements given in this report.

The differential thrust and torque for each station
along the blade was determined by measurements of
the total head and the tit of the propelkr slip
stream. The tit and torque distribution along
the blade for any operating condition was obtained
by plotting the elementary thrust and torque for each
section agsinst the radius of the propeller. Since it
was impossible to survey the air stieam behind the hub
portion of the propeller, that part of the distribution
curves was undetermined. This made it necessary -
to iind a hub-drag coefficient that could be used ta
aocount for the negative thrust of the hub.

The total thrust (bMgrated thrust corrected for
hub. drag) obtained in the above manner differs horn
that obtained in the force tasts of references 1 and 2
by an amount equal to the effeot of the propeller
slip stream on the drag of the body, since only the net
force was measured on the tit balance in the force
teds. From a comparison of the thrust curve9
obtained by the two methods the value of the increase
of body drag due to the slipstream was obtained.

APPARATUS AND METHODS

The measurement of total head and angular twist
at a series of points in the slip stream, which are the
wenti quantities required m computing the propeller
tit sad torque, was accomplished by the use of
yawmet.em of the ,type used by G. P. Douglas, of the
British Aeronautical Research Committee. (Refer-
ences 3 and 4.) The term “yaw-meter” is used ta
designate the combination of a yaw head and a record-
ing manometar. A suitable yawmeter for the purpose
is one that gives a diibrential prwmre, proportiomil
to the resultant dynamic pressure multiplied by the
sine of twice the sngle of twist of the slip stream, or
H&=PW2 sin 2*. (See listof symbols.) A yaw
head constructed of three small tubes (fig. 1) with the
forward ends of the two out&de tubes turned 45° b
the central tube, was found to have a calibration that
conformed to the above standard up b approximately
40° of yaw. This angle is much greater than the angle,
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of yam (twist) encountered in the slip stream of ordi-
nary propellers. The center tube was used to measure
the total head.

Sii of these yaw heads were clamped at intervals of
6 inches on a tube (fig. 1) which was mounted vertically
below the crankshaft center in the rear of the propeller
as shown in Figure 2. The vertical position of the
tube was such that the yaw heads were 24, 30, 36,
42,48, and 64 inchca from the center of the crankshaft.

This distance was chosen to allow a sticient clear-
ance (0.3 inch) for the 24-inch station yaw head with
the propeller set 27° at the 42-inch radius. The
yaw heads were connected by small copper tubw to
a photographically-recording multiple-tube manom-
eter, located in a dark room under the entrance
cone of the tunnel. Prcgsures were recorded simul-
taneously with the readings for the force tests reported
in references 1 and 2. The yawmetefs were calibrated

FIOUEE 2-%&TuIh plO@W—M&ud

The yaw head at.the 54-inch station was thus 3 inches
ubove the propeller tip.

The tube supports were arranged to allow a fore-
and-aft adjustment of the tube position. The model
experiments bf reference 3 indicated that the readings
might be seriously aflected by the distance between
the tip of the yaw head and the trailing edge of the
propeller. A few position trials showed no appreciable
effect up to 3 inches between the trailing edge and the
yaw heads. Therefore the tube was fixed with a
maximum distance from the trailing edge of the pro-
peller to the tip of the yaw heads equal to 2.5 inches.

149900-3%29

tonnelwithyaw-headbankinplm

with the yaw heads in front of the body for angles of
yaw from 5° to the left to 15° to the right for use with
right-hand prcpellera.

The propeller-research tunnel and its equipment are
described in refermce 5. A Curtiss D–12 engine
rated at 435 hp. at 2,300 r.-p. m. was mounted in a
tractor fuselage (fig. 2) to drive the propellem.

Results from tests on six 9.5-foot adjustable-pitch
metal propellers, three having moWed Clark Y blade
sections, and three having modified R. A.I’. 6 blade sec-
tions, are presented in this report. The outer third
of all six propeller blades have sections of constant

.
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thickness/chord ratio. This ratio is used to designate
the propellers, as shown in the following table:

PROPELLER DESIGNATION
1 I 1 1

LEE
The blade-form curves for these propellers are given in
Figure 3. Section characteristics may be obtained
from reference 1. Each propeller w-as tested at five
pitch settings (11°, 15°, 19°, 23°, and 27° at 42-inch
radius) to cover the range ordinarily used. The pro-
peller tip speed for these tests was kept below 900 feet
per second in order to minimize the compr~sibility
effects of high tip speeds. In addition, an investiga-

1.4

/.2

1.0

.8

.6

.4

2

0

Now

Therefore

dT= dC,/m21Y

‘CT for each propeller section behindThe values of z

which Qyaw head is located are plotted against~-$ and

faired curves are draw-n through the points An ex-
ample of these curve9 is given for the C-10 propeller at
z= 0.526 (30-inch radius) in Figure 4. Valuea of
dCr
z at even values of ~D are given in Tablw I to

to XIV. The thrust-gradient curves for even vrduea
v

‘f z are plotte’d from these tables, as in Figures 6

to 7. The curves are drawn through O at 0.2 of the
radius because that is approximately where the pro-
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tion of the effect of high tip speed was made in which
the pitch was set to 9.8° at 42-inch radius on all pro-
pellers and also to 7° at 42-inch radius on C-6 and
R-6.

RESULTS

Thrust distribution.-The thrust of a differential
element of a propelhx is equal to the increase in total
head due to the thrust, multiplied by the differential
annular area described by the element.

dT=HdA

Substituting, dT=H(2dr)

Therefore
dT~ =27mH

Let
r 2r

‘-Z-D

Then !&_;~Hz

peller changes to a circular section. It is impossible
to determine exactly where this point of zero thrust
aJong the blade occurs, but for convenience 0.2 of the
radius was adopted as a standard. The total thrust
is not very sensitive to a small shift of this point one
way or the other, but wh~tever change does occur is
taken care of in the correction for the incrnased drag of
the body due to the slip stream. &aphical integra-
tion of these curves gives the total thrust coefficient
~ uncorrected for hub drag, aa show-nin Figure 8.

Inasmuch as the same hub waa used for all the pro-
pellem, it seems reasonable to suppose that a constant
hub-drag coefficient could be applied to all propellers
and all pitch settings. At zero thrust the (YTcurvca
from force measurements and total-head measure-
ments should coincide since at this point the increase
of body drag due to the slip stream should be zero.
Therefore it is permissible to aasume that the sepma-

,
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tion of the curves for force messuremente and tctal-

head measurements as shown in Figure 8 at the ~~for

zero measured thrust is due to the negative area that

spending to zero thrust from the force measurements,
were converted into this form they were found to be
nearly constant; therefore an arithmetical mean was
taken of them which gave:

d~
dx

:.

V/nD
FIGURE4.-Dlfferentiol-thmstcmfiident.Propdk C-KI. s=OJi20
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FIGU’FtE5.—Thmst%mlkntCIUVW.Fro@hz C-1o. set11°atCMIIChEMU

should be added to the distribution curves between

z=O and z= O.2. If the thrust coefllcient, CT= A’
Va

()is divided by ~~ it becomes &P which is in the

form of a drag coefficient. When the values of CTfrom

the total-head measurements, at values of ~~ corre-

.22

.20

.18

.16

.14

.12
@
dx

.10

,08

.08
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.02

0 .1 .2 .3 .4 .5 .6 .7 ..8 .9 [0
x =rfi

FICOJBEO.-Thmst-fradlontmrvm FropmerC!-10.at W at42-hohl-adh

Drag cod3icimt =0.005== ~

v%

()C. correction= 0.005 ~

This hub-drag coefficient is approximately equal to 25
per cent of that of a circular flat plate of a diameter
equal to that of the hub.
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Figure 9 gives a comparison of the total thrust
computid from total-head measuwaments and the
measured effective thrust from the force measurements.

The diiTerencein the two values (A(?T)at any ~ may

be accounted for by the increase in body drag due to
the slip stream. In Figure 10, AC. is plotted against
the total CTand a straight line determined by the theory
of least squares is drawn through thesepoints. Figures
11 to 16 give a comparison of effective thrust coe5-
cients obtained by the two methods.

Torque distribution.-l?rom a consideration of the
angular momentum in the wake of a propeller, the
differential torque of a propeller element can be ex-
pressed as:

dQ=rVldM
substituting dM=pUdA.=pU2imdr

‘~= dv,updr2

o .2 4 .6 .8 1.0 12 . /.4
V/d

FIOUEE 12—Camparfmn of el?mtfvethrustcmMdentfremferwmeammmenfs
andmrreckiitotal-headmmsmwnent% Pr0p3aer c-a

But V,=wsin$u-wcos$

Therefore
dQ
~=2 ~pPWrnn + cos +

or =7rPPwsin2#
From the calibration of the yawmeter,

pw sin 2#=KHN

Therefoie $= n-?mv

dQ n-xWKHV
Substituting ~= ~

Now dQ = dC~’P

Eence

Owing to the type of mounting and the sensitivity
of the yavnneters, it was impossible to get them all
to record zero diilerentird pressure in the undisturbed
air stream. This initkd deflection for zero twist must
be subtracted before the H, can be used in the above

formula. The amount to be subtracted is determined
by plotting tie yawmeter reading for each radius
against totil head from the 0° calibration run. This
plot gives the yawmeter correction as a straight-line .
function of the total head. With the propeller run-
ning, this function is theoretically in error by the
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v/nD

IfIGUEE18.-Compmiwnof effectivethmstcwlTfdentfromforcamwumments
endmmwtedtotal-headmewmmnen!aPmpdferc-lo

change in stdic pressure, but this error is much smaller
than the experimental error, and consequently the
method may be used with cotidence. The only place
the error could become appreciable is at low values

of ~~ J and in this range the yawmeter method of

measuring torque is admittedly not very accurate.
/2, I , , , , f
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Fmmm14.-Oom@sen of effeelivethmstomdidentfromfmmmeasmmnmfd
and ‘comeakdtotal-headmawmement%PropmmR-o

The values of ~ are plotted against~D and faired

curv~ drawn through them, as in Figure 17. Values

are read from these curves at even values of ~ and
nD

are given in Tables I to XIV.
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The torque-gradient curves are obtained by plotting
the tabular values against percentage radius, as in
Figures 18 to 20. The integration of the torque-
gradient curvca gives the torque coefficient U~which if
multiplied by 2r, gives the power coefficient CP. The
Op obtained in this manner is compared with the
measured CPin Figures 21 to 26.

DISCUSSION

DMerential thrust and torque,—A brief study of
the thrust and torque gradient curves for Mkrent
blade settings, Figures 5 to 7, and 18 to 20, shows the
following :

(1) As the blade setting is increased, the thrust of
the outer sections increases more rapidly than the
thrust of the inner sections, which causes the point of
maainmm unit thrust to shift toward the tip. This
shift results from the fact that the pitch increases more

I I
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,028 ? =/.
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.024 ,2 ,
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1 F 1 , t , \ Uu-1

x =r/R
FmuaE W-’l%rqnegndlent cmrms. Pm@lOr C-10. E& W at 4Mmh mdim

rapidly toward the tip of the blade than near the hub.
-t-T

(2) h the ~~ is lowered from the point of zero

thrust, the increments of thrust are large “and nearly
uniform, because the propeller sections are working on
the straight-line portion of their lift curves.

(3) As the propeller approaches maximum thrust for
the high pitch settings, the tip sections begin to fall
off in thrust, owing to the blade sections operating
near their stalling angles.

(4) At the lowest ~ given for the 27° pikh setting

(figs. 7 and 20), the blade is stalled from the 75 per cent
radius to the tip, showing a pronounced decrease of
thrust and an increase of torque.

Effect of propeller speed on differential thrust and
torque,—The change in the thrust and torque dis-
tribution resulting horn the variation of the rotational

velocity of the propeller is given in Figures 27 to 30.
TT

These curves are taken for the v of maximum efH-n~
ciency in order to show the results of most int+mestto
the designer. For tip speeds up to 1,050 feetpersecond
(2,1oo r. p. m.), the ordinate-sof the thrust and torque
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FTGTJEE21.-Oompariwn of power c=mftldantfrom force maasrem ents and yaw
rmtar meammmena Pm@@r c-o

gradient curves are continually increasing. Above
this speed, the outer sections begin to fall off in thrust
and increm in torque, whereas the inner sections in-
crease in thrust aa before. At 1,250 feet per second
(2,500 r. p. m.) and above, the outer 10 per cent of the
blade for propeller C-6 is producing negative thrust

. [2

.10

.08

Cp

.06

.04

.02

0 2 .4 .6 .8 1.0 12 1.4
v/nD

FmuEE=+%mpmisan of PJWWomS3dantfmmfmmmmsummentsandymY-
meia mwmaman~ Pmpdk C-S

and porntive torque. At 1,350 feet per second (2,700
r. p. m.), the whole outer 25 per cent of the blade is
traveling above 1,o5o feet per second, and showing a
corresponding decrease in thrust along the blade. The
R.A.F. 6 propeller does not drop off as much in thrust
toward the tip above 2,500 r. p. m. as the Clark Y
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propeller but otherwise shows very nearly the same
characteristics.

Total thrust and torque.—l?rom a comparison of
the total propeller thrust and torque from the force
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.08

‘G

.061 I I I I I I > I I
5-1 I W

V/d

FIGURE23-Comprfmn of mm amfOdant from form mea!mementd and yar-
meti m&wremeJIts. PrqAfer G1O

teats and yawme@r tests, Figures 11 to 16, and 21
to 26, respectively, the following may be noted:

(1) The constant hub-drag coefficient brings all of
the thrust curves like those shown in Figure 9 into
very good agreement at the point of zero thrust. It
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0 2 -4 .6 .8 1.0 [2 1.4
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~auEE2L-Compatimnof WWEXmalkientfromforcnmeamranontsondyaw-
metmmeammmmk PropouorR-o

should do this for ordinary prcpellera that have a
washout of pitch tmvard the hub, since where there is
zero thrust the slip stream should be negligible and
consequently the drag due to the slip stream should
be zero.

(2) The thrust curves of Figure 9 have a very
uniform separation which is due to the increase in

body drag caused by the slip stream. This difference

in the ordinates of the two thrust curves at any ~

iS called ACT ~d k plotted ~~t the total CT h
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FIGURE2S.-CamfwhonofIMrermeffidentfromforcemwstuementsondynw.
metermemm—emelk% PrOpllkR-8

Figure 10. The increase in body drag due to the
slip stream is approximately equal to 8 per cent of the
total- thrust of the propeller for this particular type
of body. This relationship is independent of pitch
setting, provided that the propeller is set to have a
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FIOIJELE!M.-Comrmrfwnof wwer cwfffdent from f&ca mownrements and yaw-
meter memumments Propafk R-10

washout of pitch toward the hub. If, as with the 9.8°
and 7° settings (fig. 3), the geometric pitch is constant
along the blade, or increases toward the hub, the
curves of integrated and measured thrust do not go

through zero at the same ~ ~ consequently this

relationship does not hold. In such propellers, when
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the total thrust is zero, the velocity of the slip stream
over the body is greater than the ffee-air velocity,
because of the positive thrust on the inner sections
and negative thrust on the outer sections of the
blades. These low pitch settings are rarely used in
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Propeller C-& Sat ~ at 4$inti radfrm. Hfgh r. p.m.

practice, consequently the above relationship is
sticiently accurate for practical purposes.

(3) The agreement of the effective thrust coefficients
obtained by the two methods indica~ that the

above factors are very satisfactory in predicting total
thrust from total head measurements.
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(4) The power curves are in good agreement.
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TP-resukmt velocity through the propeller plane
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.1173
.1010
.m.sa

.07m

.0347

.msil

.0i40

.030.9

.0170

.as15

.07m

.0710

.W2
AK&l

.0245

.0112

.Oslo

.Wm

.am

.0765

.W.5

.06m

.O-t42

. m15

. Olm

.0357

.Im3

.Cwo

.Cm2

.am

.0792

.Osm

.0S14

.(BS3

.OW

. 0s29
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TABLE IV
Vzhms Of %G and %Q fca pqdler C-O. Set 9.W at 4Mnch radk. (From Wed cnrvea)

Z= O.737 I z.oa42 S- O.’J47s-o.4n
I

z- 0.626 z- 0.631

dCr
x

. . . . . . . . .
0.0661
.0448
.0270

-: %%
. . . . . . . . .

. a5m

:&%

-: R

R. p. m.
dCg
x

: ~:

. fm66

. Oolm

. calm

.m
-. WK36

.W227

.mm.5

.m

-: %
-.09186

.m227

.Uom5

.W2m

-: w
.. . . . . . . . .

.00403

.mm7

.00m6

-: %%
.. . . . . . . . .

. mfbs7
,0Q410
.mmo
.m
.ml16
.m
.00497

:E
.W373
. W312
. W@
.al?m
,QWm
.W076
.m6fr2
.Ww6
. W416
.MG20
. mo

l,’m --------
Ill. -.. —-----
lm. -.._ —..-
l#xL -----
l,m. ——---
l,mJ--_-—-
l,4f0--.—----
l,4m--_-—-
1,400-------
l,4m——-----
l,4m--—---
1,403 —-----
l,6w -------
I,W--------
l,em ----------
l,Eu9---------
l#mI--------
l,6w --------
I,sw--------
l,8w -------
l$crl_–.–___-
l,&m---–__–
l@L-.–.-__
L8a3-–..-.__

a 10
-.m

.W

.40

.60

.erl

.10

.20

:;
.60
.03
.10

%
.40

%
.10
.!m
.2JI
.40
.m
.m
.10

:%
.40
.m
.10
.K1
.20
.40
.5)
.10
.m
.a
.40
.53
.m
.26
.3-0
.26
.40
.46

am
.0640
.0493
.CR?3
.0178
. clu7

m&7

.Q5M

:%%
.(?m

cLm-l&

:%%
.W2x2
.cmal
.004m
.Wlm
.m
.Wm7
.allso
.m
.0W57
.m’flo
.Im363
.mzm
.CI)lM

-. m
.W4so
.W434
.m
.01%3
.mlaz

–. m

%!
:%%
.mlsa
.Imm
.m467
.WW
.H
.mzlo
.m
.00447
.m3m
.Wm7
.00%4

:%%

:=
.OcQM1
.00260

am
.om7
.G?31
.0410
.Om

–. ma
.Ofcm
.Cm5
.M28
.0412
.0180

–. 0106
.0040
. CWb
.W?T4
.0413
.0100

–. m
.0967

:%%
.0414
. 017?2

–. Olm

am482
.m442

:%

.fm344

:E
.033’77
.mz’m
.03172

-. m
.mm3

:%%
.00m3
. W172

-. 0x44
.00W2
. cam
.m400
. W310
. Wl&l

–. m20

:%%?

:%’%
.00127
.c05m
.m
.Wfo7’
.IB316
.W2m
.0M22
.00404
.K@a
.K@15
. m16

:=
.m

:=
.mm6

aaw
:%%
.0410
.0104

–. w
.m
.a’M6
.Wm
.Oim
.014s

–. 0140
. lm
. W’s
.0$.$4
.Mm
.0162

–. o122
.1003
.QJ17
.0$37
.04m
.0162

–. 0105
. Iwo
.W77
.0736
.04m
. olm
.1182
.1020
.0767
.04s2
.01%
.1146
.1036
.0770
.0476
.0100

-------
.091.5
.0797
.B52
.0489
. Q31O

a oo6m aosm am
.m4a5 .mle :%
.Ws7
.W273 :% .mxu
. (0143 .0163 . IXU46
.mc03 –. W15 –. m17

. U318

.0660

.0444

. mlo

.0153

.m

.mlo

.Cm’i%7

. mm

. c0215

. DIlea

.Umm

Sri&

:&%-01E3
–. m

.Wm

.a354

.-

.04cQ

.0127
-. Om

.6%90

.mo

.W4

.0413

.Olzz
-.0164

. 10?-5

.W32

.W37

.0425

. OHS
–. ohm

.cKn73

.Crk5m

.amo
:%%

–. IIm3
.M7TJ
.Wms
.W4m
.m2eJ
.W1140

–. mo13

. CbS18

.0648

.0440

.ama

.0W3

.UuM

;gal:

.a507

.0387

.0184
–. 0323

.........
.03M
.0481
.0m2

-: %

. ca17

%?
.0Xc3
.0162
.Wu3

.am

.0718

.a306

.Cwa

.0182
–. mm

. 00S76

.W696

.W422

.0fMt8

. fKl170

.a030

.........
.a30J
.mo
.WJ32

-: Pm
2m3_.._--.
2@J-....-_._
2JmL-.–––-
2/YJ3-------
Z#m3--------

.Cmo

.0646

.0446

. mlz

.0160

.m40

.CcxLs

:%%
. C91136

.am

.0727

.0676

.OW

.Olm

.Ow

.aw

.W5

.0427

.olm

.1116 ..-:=.
:%% . 1W3
.00450 .0767 .ao494
.m312 . .0456 .03318
. mm .0140 . fwm
. w7a5 ._.:iiG_ ----------
.W326 J@&
.W4m .a312
.W34fJ .OW .W347
.ml% .0160 .03140
.03767 _:ii6i.- .01640
.W8m .Ws70
.00+7 .a330 .Wf.M
. ooa13 .Ofm .00346
. IX11S3 .0140 . W140

.........
.am
.0623
.03n
.W40

. . . . . . . ..
.Mm
.0040
.Wa6
.0033

.. . . . . . . .
. a305
.a596
.U301
.0040

. . . . . . . . .
.W2
.a548
.0424
.0209
.m

y)-::: m-::::z:
pa-:::::--::;
2ho:–.-_,.,
w-------------
.21W -------------
2* . . ______
w-------------
m—---------
W—-----------
m----------
w---------
w-----------
w---––––-

—————-

. MIS

.0649

.0447

:=

:=
.Wm
.Wrm
. cm43

.1667

.WQ

.Oe-s4

:E
.1036
:~

.Oml
... -.-—-

.0796

.Mwl

, :%’
.0318

.Q!a2

.0552

.0444

. a313

.017”2

.am

.0747

.0693

.039s

.0195
...-. ——

:!%
.04Qs

:%%

:%%
.mw
.W22a
.00m7
. w170

.wo12

:=
. C0410
. @m37
.m204

...........
:%!%
.CEa2
. 04m
.a?oo

,.—---
.am
:%%
.Q3m
.W4a

VEJuesof >& and ~~ for WWMJIerC-8. Set 9.s’ at 4Xnoh mdins. (From fafred cnrws)

Z. O.620Z-o.al

dCk
x

a cmz
.a660
:%%
.olQa
. MO
.m
.0452
.0324
.Olm
.c&44
.0s59
.0447
.0322
. Olwl
.W02
.0642
.0444
.0316
.0173
.Qw3
.W.5
.0462
.0321
.0170
.WI@
.0653
. OW
.0322
. 01s2
as%’
. m16
.04m
.02Ea

.--- —.-
.Ox@

:$%

Z=o.fm S-O.787 r- 0.842 r-o.847

d~
=

a=
.03346

:W%
. alma
.msm
.m3.m
.mmo
. mxo
.03163
.WW3

:%%’
.0az40
. CQM6
.-
.UW8

:E
. UOM4
.m4a7
.Wc.fO
. mlo
. W246
. Wlea
.W4m
.Wa6

:%%?I
.al164
. fwm
.m
;g

.— .-—.
.03340
.Il12m
.03210

dCr
7E

a a315
.OTm
.05m

:E
. Q31O
.0717
.Q5sl
.aR2
. Om)
.W40
.0727
.amz
.0391
.01’m
. @17
.0724
.am
.03s3
.0194
.Qm5
.0741
.OEm
.03s3
.0192
.amll
.0747
.O.W
.0407
.0211
. ml

:%%
.c#5

_— ---
.W3
.0614
.m

dCo
x

am
.W2ao

:%%
. W176
.034s4
.m4m

;@

.00407

.m412

%%J

.00484

.004m

.QoW3

.m.276

. W180

.KW4

.m

:%%
..00180
.Wm2
.00440

:%%
. WIIFJI

:E
. m301
. cw2’fo

.—. -. —-
.c043s
.Wmxl
.lw2z5

dca
x

:=
.acm
.fmlo
,002m
.03544
.m481
.03410
.m326
.IMm3
.m542
. W473

:%

. fK1676

.00610

. W410

.Wm7

. fIJu37

. IN$lo

.m527

.m4m

.03326

. 0318s

.W

.03660

.W

.=

.MI185

.W86

.00492

.00426

.032%3
.-----—-

.Wsz2

.00417

.W2Ea

a ms
.0932
.0748
.0616
.0213
.1038
.Gw3
.0740
. 04D7
.0225
. lm2
.0a32
.0747
.Wxl
.0232
.1116
.Ws6
. 07a
.0617
.G-260
.1162
. mm
. ma
.a543
.0236
. ma
. Iw
.Qs33
.C!W5
.W
. U7b
.0076
.0716
.0432

---------
.Oam
.0726
.0285

:Ctks&

.W420

.mw5

.m227

. miw6

.W161s

.00446

.m

.W243

.036%5

.m

. W6S

.W376

.m

.Wwl

.W5n

.lM4Es

.W3!as

.mii’z

. W711

.fWm

.Wx3

. f@413

.fOmJ

. lm746

.Gm!r4

.m

. W440

.mmo

. @)776

.0a597

.m527

.03350
. . . . . ..-
.m
.IxH!J
.W

fluw&

.0723

.0491

.0227

.m

.0m2

.0723

. 04E2

.0217

; /O&l

.0733

:%%
. llWI
.Uw9
.0776
. fl.N4
.02m
.1040
.1071
.Q346
.a568
.0236
.UJ20
.1060
.W’4
.0697
.0247
. lWO
.0m2
.0747
.0426

--- —-.
.aw)
.0716
.m

ammo
.Mm7
.W4fr3
. mzol
.001.52
.m
.00637

:E
. IX1197

X07&l

.m466

.-

. mzlo

.m

.cc@6

.C0476

.cmfa

. mm
-------
. W7m
.m656
.fBwZ3
.mzo7

.- . . . . . .
.0cs56
.aoEd3
. rm440
.m
. Olm
.Ws44
.W
.f03w

--------
. W940
.m748
.Mllm

-aCMc&

.0643

. m47

.0142
-.0140

.a306

. as14

.cma

.0137
-: yl&

.0623

. a343

.0146
.. . . . . . . .

.OW

.0646

.a307

.Ollw
.. .. ----

.0416

. cn317

.0410

.Olm
.. . . . . . . .

.m

.06m

.0440

.0190
-. 04w

,0522
.042.6
.0206

.. . . . . . . .
.Osm
.0446
.W76

amm
.00176

%%
.00118
.00680
.00430
. OaMo
X0&

.. . . . . . . .
. @Mm
.0aR2
; $nfl

.. . . . . . . .
.W-576

%%
. W170

.. . . . . . . .
.axm
.mmo
.003a2
.03240

.. . . . . . . .
.W
.00670
,fu426
.00280
. fW40
.W
.00487
. M406

.. . . . . . . .
. o&596
.0a5m
.m

l#xl--------
l&03--------
I@3.--.__.._
lJ03...-._..._.
lm________
l,4m-------
l,4m_________
l,4m-_ . _____
l,4m_ .._.. __..
l,4w________

a 10
.m
.Sa
.40
.50

.0a56

.0844

.0ea6

.0446

.0233

.09’M

.aw
:%7
.0m7

:E
.W73
.0468
.0223
. lm
.IMm
.Qwo
.0407
.0211
.1020
.W@6
.0707

:%
.c&E2
.Usm
. cmo
.03m

----------
.IxXG
.mZ2
.Owa

.10

.m

.30

.40

.m

.10

.m

.20

.40

.@

.10

.m

.s)

.40

.J5J3

.10

.m

.X1

.40

.&)

.10

.20

.2a

.40

.m

.15

.26

:E
.16
.26
.36
.46

l,eJxl -------
I, fad------
l,@3_________
loom________
l,@xl_________
l@I-------
l,803–_–––––
l,8xl _______
l@I_______
l$m----------
2@d---------
2@3-------
y):-:--=:=

2@3-l:------
2,1w_______
.2Jw-------
2JcH.l---------
2Jfa)-------
2JcB3--------

m-–--–––
w----------
2m--------
m--------
iwm-----
w-------------
zDl------------
2#M________
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TABLE VI

Values of ~ and’~ forpropllerC-10. Sat9S at K/&h radhm (l?rom W mrWO

R. p. m.

I Z- O.421 I S.om I Z=o.lw Z-O.842 I 2=097 .
v –

m

0.10
%
.40
.&l
.@l

.10

.!M

.30

.40

.60

.60

.10

.20

.36

.40

.60

.00

.10

:ti
.40
.m
.ea

=-ldCr
&

dCo

—
.. ...........-

12 Z13. . . . . . . . . . .
w... . ..-.-...
l!am. . .._. _-...
lmo-----------
m..- . . . . . . . . . .

14M-----------
14m---------
14W-----------
;m&._.. . . .._

. . . . . . . . . . . ..-
14m._-..._ ---

N.m--. . . ..-.-..
lom-------------
awl.-...- . . . . .
119% -.-. . . . . .
1603. . . . . . . . . . . . .
lm-----------

Mm--. . . . . . . . . . . .
Imo. . . . . . . . . . ..-
leul. -.__. -----
I&W-. . . ..-..-.
Lam.- . . . . ..-.-..
12JJl-..- . . . . . . ..-

m . . . . . . . . . . . . .
moo. _ . . . . . ..-_
?X&.- . . ..__.

. . . . . . . . . . . . . .
23%------------

o.Cum
.au40
.W97
.Cm’io
.mlw
.W7

I

u Iwo

:%!
:%%
.Cw3

---------- ..
am80
.Cm87

:%%
.mm

.--.——-
ac@30
.M76
.6442
.0287
.mm

o.Oxno
.mm
. M21s
. Mlw

–: l%!%

a M4cd
.03423

:%M
.Ima
.am2

a 1037
.mm

:%
.am
.Ms6

amm
.m519
.@M42
sl&.bJ

.axcxl

a mo
.m97
.mu
.W
.W
.m70

aawo
.Mm7
.W
.aR&5
.Mm6
.mw

.0310

.M52

.Ow

.Ce30

.Olea

.M40

.Cw-m

.CKws

.mm

. m47

. Uolm

. mm

%J
.W21
. m37
. ml

.mm

. M413

.WHO

.M3m

.cmzm

.a3u2

.lml

.m%a

.0717

.cwm

.0275

.m46

.1019

.m?m
; go

.U295

.M+5

.1040

.M!i3

. 074a

.Ms5

.mm

.mm

.ax.14

.m546

. m470

.W@so

.mmo

. Im70

.m22.5

.M5M

.QMm

:%%
.cbmZ3

.W

.W!71

.mlm

.0M02

.M22J

. mm

.m?57

.mms

.M.m5

. M41b

.mm3

.03?$6

.m

.m630

.W

. m317

. ml

.03576

. M547

.msm

.mf34

.ama

.U40

:&%.a570
.03!20
.mm

.Cmm

:%

.mm

. m148

. IM$

.ma

.0704

.aw

.Mal

. M76

.llM

.1025

.mm

.M92

. a340

.0276

. nso

.1076

. m74

.0325

.M56

.mm

:%%
. 0M4
.07m
.mw

.m

.0823

.m3s

.Ws

.M3a

. cm317 –: ~ .-.:ti-.

.m568

.m124 .mm . lw331

.m3z2 .m235

.mlw :% .Ml18

.W#o ..----.-.– ---------

. . . . . . . . . . . –: O?& ..-–-----
.mmn
.m446 .Mo3 :%%
.0a346 .W62
.M2m :%%
.Wxl _-:!!!z . mls

—-------- . –: W& ----------
. M5ml .Msa5
.M4m .mm .awm
.aKm : O’# m&
.M2sl
.0m32 .M30 . --------

--—------- –: &?& ---:=-.
.O@m
.Mmo .M18
.m423 :%%
. mm :%% . mw3

. . . . . . . . . . . –. Oln --..–=..
. 0W3 .am
. M7.9J As”& .M555
.rx&c2 . MW
.Krx5 .Ola? –.––--..

.W.lo

.0s64

.0468

.M32

. Olm

.W2

.aGm

.Cam

.Cam

. M247

.mlw

. OaMl

.M4a

.0741

.mm

.6s3

.0246

.M40

.Cmm

:%%

:%2.mm

.1176

.1012

. aslo

.Ms3

.U346

.W.2

.l!n2

. 1M6

.0?46

.Ma5

.U340

.Wo

.mw

.Wlo

.m5z3

.W36

.W’z2

. m169

.Oea

.OsM

.04m

:%
.M37

.M732

.W

.m564

.mL50

.M336

. mm

XLt3a&

.Cmm

. M24i

.mrm

. W.51

awl
. Om
. IM17

:Z
.0E!3

.03474

.0w40

.Wm

.KB40

.mzh2

. m148

. W2 m&l

.06m

.04m .M3m

.(B2J3 .m247

. 019s .mlw

Ml& J@&l

.Mos .M3m

.cew .m247

. 0M7 .mlm

.mM-

.07Bs

.M2s

.6437

.@

.M4s

.0773

.mw
J&l

.12m

. lam

.M&2

.02?$

.m3.5

.10

.2J3

.36

.40

.&)

.10

.m

.30

.40

.60

:%!%;MO
.Cm62

.CwM

.M4m

.M416

.033s4

.Mm3

. lmo

.O’am

.0770

.M48

.02al

.1037

.mlo

.0776

.0567

.0307

. M77’6

.Ws3

.6W3

.03476

.0334.5

.l!m

. Km

.0m5

%

.1097

.1015

. 091s

.0786

.m33

.6W

.mwi

.mno

.Oxm

.mm

.M351

2103. . . . . . . . . . . . .
elm- . . . . . . . . . .._
elm-. . . . . . . . . .
21m----------
21m_ . . . . . .._._

y&- . . . . . . . . . .
. . . . . . . . . . . . . .

m- . . . . . . . . . . . . .
‘23%-------------
2a%- . . . . ..--..–
2203. -..-. -...-...

.Cm4a

.Cmm

.CaB8

. mlo

.m%o

. mlo

.20

:Kl
.35
.40
.46

.M65

. a517

.M67

.0403

.m34

.02m

.07ea

.07m

.0B4

.0546

.W6

.IBo

.mm

.m460
SC-&

.M363

.aa3.5

.aw

.M6s

.0776

.mso

.m47

.M13

.m
:%
.mm
.mim
.m4m

.Oizo

:%!
.0767

:%%

.0734

.m46

.M34

.0404

.Olml

:%

.M6m

.m4s3

;$
.04m
.mm
.Olm

.M4m

.Mw3

.m537

.M520

.M4m

.Mu2

.34

.36

.40

.46

. . ........ ----

. . ............

. . ............
z2J%-_ . . . . . . . . . .

.6im

.0404

.a334

.0.246

.mzo .6620 .M433 .0755 .ms70

.a3w3 .0673 .03622

.mmo :E :% .M46 .ML57

. mm .M26 .03276 .mm .m372

.am

.Om

.m43

. 6M4

.Com2

.Com7

.W34

.aM40

.M307 .0473
A)?& .M56 ; %4

.0!223
. M516 .Ms6 .M4m
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TABLE VII

Vd~ of’~ and ‘~ for IXWAIer C-6. Set Tat 42-fnchradk (From faked cnrws)

1FL p. m. v
~D

2-0.737 2.0.642 r=oJu7X= O.421 Z-o.sm 2=0.631

dCr
&

dCr
T

dCo
F

dCo
C12

dCr
dz

dCo
&

rm . . ..-._ ___
lam-. ..-...-.
m---------
lmI----------
lm----------

0:~

.CB37

–: E
.fBm
.W82

:%
–. m40

.0723

.aw

. a340

–: %5
.0740
.mm
.Ks

–: %%’

.07m

. mlo

.mso

. IX175
–. W2

.m2.5

.cE42

.fa%

.0376
–. @No

.W2

.Wo

.03s

–: E

.W41

.mm

.mm

–: E

:%%
. ax%
. CH118

.asw

.mw

:&i

.mm

:%&

.m54

.mm

:&%

CLWES
. faMo
. Crml

–. ml%
–. m140

:%
; ~;

–. fmcZ3

.@Ma5

.m.im

. W147

.m

. Wm2

.Wf16

:3
.m
.fOxl

.@1516

. fu313

.W194

-: w

. m578
JKc?&a

-: M

. mmo

:W

-: E

. Kr261

.W43

. W1O

. W7’6

.m)lo

.M@m

:R
. cm16

:%%
. IXt316
.mml

.m526

. CW32

. mm

.cm66

. . . . . ..-
. fKb518
. mu4
,.02310

-a 0216

:8%
. mw

-. Olm

–: km

. ole4
-.0046
-.0166

-: &o

.Olw
-. mso
-.0176

-. Oml
.cm3
.0100

–. au
–. Olm

–. 01!25
.WJ1

-: E
-.0210

-. Ollxl
.a#o

–:%%
–. 02m

-a Co3ia
. IxH21

–:%
-. KIKX

-, fmua
. M11O
. Om71

-. Wo24
-. mow

-. OWN
. Ooml
.Oolm
. fwul

-. 0m31

:%
.mllo

-: 1%

.m

.mmo

. Ixlllo

:%%’

.Oomo

.mm
,W122
.W256
. fONb

.Cw25

.UJ327

. mm

. am

. m1a9

. mo71

. cwll

.mms

. @1136

. fmlo

. oolf3

.fuml
, m18
. cmuo

. a)lfa

:W
.m

, Wlol
. W126
. al136
. WJ187

. . . . . . . .
.03132
.00136
. KI132

CL10
.al
.30

:8

.10

.2Q

.X1

.40

.45

.10

:%’

:2

.10

.m

:2!
.45

.10

%

:%’

.10

.m

.W1

.40

.45

.10

%
.40
.45

.10

:2
.40
.4s

.10

::
.40

.15

:%
.3s

.m

.25

:%’

.m

.Z

.30

.35

:&l

.IB34

.ml

.Olm

. @5L5

.0140

:$%
.Olm

-am

:%&
.0190
.0118

.mm

.0f3a

.@

.0185

.0112

. a510

.043

.W25

.0185

.0110

.am

.Cu40

.Ct3m

.01’xl

.0116

.am

.0440
ax%
. 01E3
. Ouxl

.0518

.OW

:%
. 01a3

. osm

. W48

. m4

.0172

.0!92

.0448

.mm

.alsl

;yJ

.CQ6s

.0438

.mw

:%%

acmm
. coma
. mml
.WI07
. 13x170

. m240

. ml%

. mlsu

.W30

.W

. W240

. 0)196

. 031m

. m]m

.m

. m.240

. ml’m

.mlm

.mfm

.c0w3

. m-z40

. mm

. m1s3

. mm

.m

.mml

. ml

. mm

. mm2

.0m57

A?#

. mm

.60128

.Im279

.m

. W216

. m~

. mra

.m

. IXQ76

.W211

. allm

. Wl16

.ImE4

.cmm

. cm85

. rnmo

.alzm

.alm7

. mm

. mica

.- —---
. mu
. mlm
. CQ168

am
.ams
.0376
. 01Q3
.M@3

.W6

.0s29

.0370

. Olw

.0m5

.0644

:E
. 0B5
.Ws

.m40

. Mao

. am

.0176

.m78

. c647

.fn38

.mm

. Olm

. mm

.mEa

:%%’
. 01s
.0376

.0?83

.05so

.038s

. 013U

.Om.9

.W77

:%
.0117
.cms

.U&3

.cwo

.mw

.0170

.m

:H?l
.0273

:E

:s

:%

%%

l_lcuii&

. mu

. all’11

.c0B3

.m

. m275

. m213

. mm
alms

. mm

.am34

: Pa
.0m94

.IxBn

.cO&

.Cmlm

.mcm

.-

.mm

.U12m

. m144

.cmm

.WB8

.ac29J

.m?37

. rnm

. @m’40

.03335

.ml

:%
.om47

.W

. solo

.fm238

. 00H’5

. ca317

. Mm%

:%%%
.W

.m

.Im2z3

.mz’u

.mzw

. U1310

.mzso

.W242

. mra5

--------

:=

a mm
.W6
.m
.01s4
.Omo

.W46

.Owa

: E7
.mm

.07m

:%
.0140
. rnm

.0710

.cem

:%%
.am

:&!

:%%
.m=

.076s

.Woo

.mm

.ohm

.mm

. 07.M

.C#o

.mm

.0140

.W

.0777

:E
.0131

–. mlo

.0705

.m

.awo

.0110

.0723

;=

.0s4.5

.W26

.Mm

.U.Z3

:%%
.0u2
.0277

a mm
.mma
:W#
.13m7
.m
:$%
.031m
.0332d
.c@312
.0W4
. wz13
. mllo
. W030

. 0?374

. am2

:%%
.c0317

.oa374

.Imms

.m23.5

. mm

.m

.m378

.mzm

.ml

.mm

.m

. m4m

.Im277

.m223

. mm3
-. WJm

.W371

:H?&

-: %%

. @3416

. m315

.m215

.@m36

:%
. mma
. m]u

. Was

. @1243

.m

. mm

.——---

:%%!
. mma

—-

acmm
.mma
. ml
. mo

-. m

. ml

. miw

. ml’m

. m103

.0m42

. W6

.m278

%%J

.mm3

.Wr202

:%X
. Wlo

:$$%
. W15

-: %0

.W

.mll

. rnms

-: w

.Wm

.W

.mza

-: E

.m4m

.Om-i$

.m2Ls

-: %%

.mW$

. W340

.Wm9

. cIm15

. @147

:%%
. mm2

:%%%
.m235
. mm

---------

:%%!
. mn32

am.w
.OHS
.f#3

-: %%
lam_________
lam--.. –_....._
lam_________
1400________
14xL ---------

:%
.Omo

–: E
l@%----------
m%--------
lem--------
lmo-__ . . ..__.
lam_________

lEto ----------
Iaxl --------
lKm-------
E-m---------
Im--.— -----

m ----------
m%-------
2w3---------
Zam-------------
m----------

21al_________
2am_. -–..--..
21U-------
21m-------
21m-..-..__.

m------------
Zam--------
22vJ--------
2WL_...-___
227% . . . . . . . . . . . .

2300-.- . . . . . . . . . .
Z?J%-------
m-.-...-.-...
23%------------
m--.. –......-.

24m----------
24m--.--..-.–
24CLL --------
24m----------

Z5f0-...-...-––
m-... --------
23%----------
.m%._-____-

mtQ-- ..__.._-
2w0--_____–
ma)----------
mm------------

m------------
m---.----–-
2703--.-.. —..-..
27m-_ .___ . . . .

.W?-o

.am

.mlo

–:%

.c+?m

:%

–: E

.077’0

.0598

.am

-: %%

.W3

.m40

.mm

. mlo
–. 0185

.am

.mss

.03.51
–. mlo
–. 0210

-. ml)
.MO

–: Wm
–. m

.mJm

.(M6O

. a340
–. am
–. G%o

........
.0318
.0126

–. fum
–. mm

.Wo

.0$94

. @lo
–. m

.0340

.0540

:%%

-.0136

-: Efl
-.0173

.0312

. m35

.Omi

.fm)

.m76

-: E
-.0147

.0m5

.Im40

.0182

.am

:%
-. m
-.0138
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TABLE VIII

Vd.esof ‘~~ and ~q for propeller R-O. (From W IXXIVW)

r=o.’347

JSetting v
n

——

r-o.431 2-0.626 r-o.lm Z- O.787 r=oM!2

dCr
=

‘Cr
T

a a313
.W.59
.0476
.0273
.m

. mm

.W7J

.0730

:&&
.0180

. lIW

. Ill%

. mm

. Cb70

.W226

.W

.moz

.0109

. Km

.Im5

. W4a

.1140

:%!
. U343
.0452
.026s
.0m2

.1470

.1436

.1346

.U30

. IKr2

.QW3

.07s7

. C816

. W24

.02%3

. Wo

dCr
72-

dCo
x

clcQ7&

. mm

.m

. mm

.Olm

.mm

.Olom

. mo

.mmo

.0a3z5

. 0m40

.01720

.01610

. Olw

. Olmo

. Oowo

.W

.m

—..—.
; W&M&

.Crm60

.01910

. o17as

. 01413J3

.m!nm

. Il1310

.Omm

,—------
. culo
.0XW3
.02ma
. cr24w
. Omlo
. 0m70
. 018SQ
. mm
.OIZm
.m

a Oiisl
.0496
.am
.0231
.C4m

ao786
.07m
. am
.C27’a
.W30

n“_...-.-.
11”--. . . . . . . . . .
110-----------
ll”—. . . . . . . . . .
11”-—.-..-.-..

1P. —--------
W’—...- . . . . . .
l&. —..- . . . . ..-
lEP—-.-_.._
lfF_ .. . . .-----
LP—_._..._...

K@— .. . . . . . . . . . .
~lJO

19”::=::::::::::

Id—.-...-...–
~~o

. — - . . . . . . . . .

Id—----------

Iw—-..- . . . . . . . .

19”-— --------

23”-__. . . . . . . . .
?3”-. . ..-..––
w — . . ..-. —-.
w
23”=:::::::::::
w
Z3”:z.::::::::::
23+- — . . . ------ .
23+
Z3”-::::U: :

‘m----------- .
w . .. . . . . . . . . . . . .
27 . . . . . . . . . . . . . .
!27— -. -. . . . . . .
v. ——------
zr’_ .. . . . . .._- -
w — - . . .. -. -.. . .
P — . . . . . . . . . . .
w . . . . . . . . . . . . .
w — -. -. . . . . . -
w. —---------- .

am
.30
.43
.60
.e9

.!.23

.?4

.40

..m

.@

.70

.2U

.W

.40

.51

.fm

.70

.80

.W

.20

.30

.40

.60

.ea

.70

.80

.00

t%

.30

.40

..m

.60

.70

.30

.W

HI
Lm
LW

aoanl
.005m
.Co4m
.07324
.mm
. mm
. (0743
.Lm7w3
. Wd7
. Iw4w
.0cm7

.W73

:%%
.OWs
.0m12
.mm

:E

. Ollw

. On&3

. Olm

.01316

. 0US3

.01136
:=

:W

.01636

.01648

. mssz

.01545

.01613

.01440

.01205

.01115

.Um.5

.cm26

.ca%o

a Qa74
.0780
.a&56
.0m7
.mm

.1276

. U49

.aM7

.0742

.04w

.mm

.1625

. Mm

.Im6

.1111

.03E3

.W91

.04zz

. 018U

.1720

.1670

. 15QJ

.1477

. Nlo

.1111

.m

.Wb6

.0410

. m70

. Iw

.134

. 17m

. lMQ

.1448

.1277

. 1U34

.W!2

.W32

.046s

.0266

a W540
.m
.Wied

:%%

.awio

. om15

.0a345

.OoZ?a

. aM70

.ca386

. Olzea

. olZ211

. 0U96

.oum

. Olom

. cmxo

.W&’l

. (WI3

.01646

. Omxl

. mmo

.m640

. m4m

. M340

. OHM

.m

.Omm

.m340

.022m

.OKBo

. mef8

.Owm

. Olw

.01760

. mbm

. Omm

. mom

. a1760

. W51

c11W9
.crm
.UW
.0320
.mm

.1490

. lm

. m

. @so

. M70

. oml

. 17m

. K&s

.1540

.1339

.1076
J&3

.0240

. 17M

.l&M

.M

.1770

.1676

.K?36

.1076

. m15

.05m

.0296

. lWI

. 21a5

.XL56

. mm

.1703

. 16m

.1340

.1115

.mm

. m70

.0443

am702
.WJ30
.00470
.Cm35
.03180

a M@
.Cm2
.m
.fms
.Om

am5-5
.Ua500
.m425
. IXG16
. W165

. Olsm

. Olzm

. mom
JIB&

. 0a340

. W2370

. m725

.01460

.01365

. Olmo

. Omoo
; ~07

--------
. 13m40
.02470
. Om@J
. mwo
: ;:%

. Olml

.WW3

.m530

--. —.-

:E
.crmo
.02420
.@22EJ1
.OzQw
.01340
.Olm
. Olmo
.caa50

.0716

. OMl

.W66

:%
.Olm

.Onm

.01046

.00J45

.007w

.mwo

.m

.MM

.1440

.1263

.UM5

.M24

.msn

.Oicn

.1130

. H18

.@&
:~.

.Crw3

.0762

. M?J6

.W2

.048$

.axm

.Om

.W43

.Oleao

.Olmo

.01376

.01290

.mwo

.WW5

.03720

.c0430

.1735

. 17a5

. Km

. 14M

. IIM

.W-5

.O.5m

.WJM

.aw

.1180

.1304

.lzm

. lam

. 0K3

.&Ml

. a340

.OJlo

. m-76

.am

.0763

. Cd76

.@m’o

.0449

.IBc@

.0149
–. mm

.0M40

. 020m

. ms70

.mm

.01823

. Olmo

.o14&5

. m170

. 0@20

.0345)

.1470

.1670

.1720

.1850

. 17W
; y~

. 0J1J5

.G?.50

.04M

.mw

:E
.1415
.1404
. U40
. Nmo
.mal
.0353
. 04w

.ml

.06M

.mm

:%
. m47
.0533
. m14
. m76
.0118

–. m55

.a3130

.m

.@2640

. 0m70

. 02mo

. meo

.rrm40

. m770

. m4w

.m

.Wmo

.1430

. Iw

.1340

. I&al

.1350

. lam

.1466

.1230

. lmo

.07m

.m

.C@J

.1070

.1316

.1425

. 14m

.1427

.1275

.1697

.@lb

. CS16

.mm

Vel.esof~end~for pro@hr13-8. f,Fromfalredmrmw)

Z=o.sm r-o.mlr-o.421 2.0-342 Z=O.M7

n“__...__.-.
n“—--------
ll”— --------
ll”— --------
11”.—--------

1P—--------
llv_ . . .._.__
lJP-----------

;$-—::::::::::::
l@—-------

~go

IT::::::::::

lap___ . ..-..--..

lP-----------

lcP— ----------

Iw .—-----------

lw—— -------

23’ — ------------

23J_..-.-..-

Z3”:x::::::::

?.3”-- . . . . . . . . .

2P.L ---------

23”. . . . . . . . . . . . . .

P . .. — ----------

87 . . . . . . . . . . . . . . .

37’ —.-. —......

W —.. .— . . . . . .

‘2r — ------------

27 — . . . . . . . . . .

W . . . . ..-. —-----

57 — ----------

3P — ---------- .

‘m .—. .. -—---- .

2P — —-------- .

aaml
.Q495
.a370
. 0Z18
. mm

:%%
. as43
.0411
.0m9
. OIU

.0776

.0$96

. ml

.W’a

.mm

.0167
–. mlo

. awl

.0731

.m

.0337

.M26

.0277

. OUXI
–. ma9

:E
.aEa
.0727
. cm3

:%%

:E
-. m

a m417
.Cm77
.02316
.Oomz
.00134

.W

:%%
.Wll
.W05
.CQlm

. m370

;~

.mfm

:%%

.m

.CK#2

.m

.03723

.@W-o

. WJs17

.03323

. @3119

.01E7

.01017

. Olmo

. a?a67

.m

.W7w

.IBK.6

. m437

. m16
-. m

CLmm
.W94
.0435
.aiss
.0071

.10-47

%J

. ml

. mm

. 11s3

.1025

. 6s75

. W@

.M97

.a’i?a

. W76

.12m

. U13
:%

.W48

.0466

.02m

.Oom

.1410

.1372

.lm7

. W%

;~

.0423

:%

flaE53
. aL512
.Wi43
.C4ml
. IM187

.03740

. alm

.aM67

.W363

.0m27

. Omea

. we

.m304

:%%
.0W6
.mm
.00270

. Ohm

. fN17

. mo77

.m

.m
mew
.cwm
.mzm

.01449

.01443

. 014!23

.01379

. olm4

.01144

.ma6s

. 037fd

.W26

. m301

0.Q2E3
. Cmo

:Mi?
.Om

.1310

.U86

. 10M

.0770

.0495

. 0xJ3

am

: Wo
.Cm45
.mu
.ao70

:%X.Cmlo
.03n-5
.0m41

;&l

. mmo

:%%
.UWcl
. IXL396

. mum

. m46-2

.01441

. maw

. mhm

.07246

.m

.W&z

. Oraw

. m847

.01940

. mum

. mm2

. mao

. m4m

. Ouml

.m9m

.Omio

0.1160
.UM2
.@
.0410
.mm

am
.m
.crxw
. Wo
.mma

. Ohm

.01031

.Wzl

.W73

. om15

.W40

. m483

. m410

.01z23

. Olma

.clwm

. m747

. m465

. mm.5

.017’92

. m7m

. mm6

. m4m

.01134

.m

.m

. m370

.02346

. @Z318

. 02Zea

. a7170

.Oxrm

. m7e0

.0140

. mo76

.W

a 1196
.mm
.0710
.0430
.0141

:%
. lm
.1040
.ma5
.mo3

a CU346
.W370
.Ux@J
. fKU26
. mm

. mum

. mm6

. mms

. ca346

.m

.m’lm

.01760

. m6m

. M476

. Olmu

.Olam

.00763

.m

: On?&

. mwo

.01760

. OIWI

. W8

. W1310

.m

.mam

:%
.am70
.0246s
. 0zz40
.01%33
. m645
. Om
.mws

ao325
.0765
.06m

:%?%

:%%
.1076
.0370
.0.%55
.W7

. MO

. X?38

.1245

. lam

.awa

.0?05

.0403

.1474

. 1s39

.14.53

. E76

. Km

.IN1

. Wo

.05m

.1276

. 14im

. mm

. M-4a

. Mm

.lsm

. lU6

. QM5

.0776

.ma5

a K@46
.cW!s
.mB5
. mm
.mzm

.c@m

: H%
; w-m

.ms

. M61O

.01675

.01410

. ollEJl

.m

.W3m

. mfas

. 01W6

.01896

. m784

. m676

. M304

.Ollm

.cmao

.Q1325

. m910

. mm

. mls

.02ma

. W29s

.112146

. mezo

. m635

. mmz

. mma

.m

.34

.40

:Z
.70

.U&l

. 14m

.IZ20

. Gwo

. Wlo

.IE3J5

:M
.Lw

:%
..@)

.Eo

.14m

.13345

.1140

:E
. W45
. ole5

.1770

.1610

.1390

. l14a

.fEm

.06m

.ImZ2

.1796

. K&5

. Lwo

.1265

.W80

.07m

.0425

.40

.Im

.03

.70

.&l

.00

$M

.1640

. 14eo

. 13M

.1162

.m

.W86

.0445

.0!4m

.1W6

. 18a5

. Mlo

.1380

.1140

.awo

:%

.!2a20

. mm

.17m

.1610

.lma

. lW

. 07&5

.M04

.40

.fa

.60

.70

.80

i%
L 10
Lm
L36

.1345

. mm

.1.$33

. la

. 1?35

.H12

.awo

.Ws

.04?4

.Oml

.2146

.2146

.m45

.1367

. IWI

.1415

.1170

.W26

%%

. 17a5

.m

.21!26

. mm

.1780

. 15%

. 13m

. ml

.aw

. Q310
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TABLE X

Z= O.737 r=o..w r-o.647

Setting v
ni

Z-elm r-o.al2=0.421

d~
&

afm80
.m
.m
.m520
.m

.OIWJ
,Ollw
. Olfrm

;%

.. . . . . . . .
. 0163)
.Olm
. OIGIO
.01356
,O1lMI

:%

.. . . . . . . .

.. . . . . . . .
,Olmm
.Olow
.018%5
.OKWI
. 010s2
.o14f0
.01270

.OWo

.02460

.02670

:%
.07310
.Omw
. o171w
.01440

ggr
(LZ

CM@.&
.CaM
.0470
. Olw

.07KI

:%

:%%’
.0482

. . . . . . . .
-------

.1270

.12736

. llm

.Oam

.0760

.0655

. . . . . . . .

. . . . . . . .
.1410
. 147il
. 14Ed
. Mm
.1140
.m
.0776

. 167W

. lno

. 17Ea

. 1W5

. 16E0

. 14a5

.1242

.1070

.UxU

%2 dc%a
z

awJ70
.W7TJ
.am350

:%!%

.01020

.01310

. Oulo

.01110

:%%

.01170

.Olsm

.01620

.016?0

.01453

. 013M

. Ohm

.axw

.0z6m

.0222a

.02110

.02016

. olm7

. Olm

. Om

.Olom

. 013W

.023m

.02740

:%$
.m640
.02370
. a2170
. OIE?$
.Olom

2 dCr
z.

-
a W310
.mmo
.m

:%%’

n“---------
11”--------------
ll”----------
11”-----------
Uo -----------

Id--------------
lfP------------
lP----------
1P-----------
1P---, -----
Lv----------

Iw--------------
lw.--..-.-–-–
W---.. --—.-..
W--------------

%::::::::::::
W-------------
lW--------------

w------------
W-------------
2&-----------
22”------------
w------------
23”-. -—______
W------------
23”.. ----------
22?__________

W--------------
P------------
‘2P__________
27----------
W ------------
w----------
2P-----------
2T---.--.–-.––––
2P-. --. —––--..

:$

.46

:%

.2YI

:%
.60

:%

.!20

.2JI

.40

.m

.eo

.70

.Ea

.W

:%
.40

::

X’

i%

.40

.m
:%
.al

i%
L 10
Lm

am
. mm
.W42J1
.faw
.m24

.m742

.mno

.Cm34

.fm30,
:$%
.C@62
.fQM6
.Cuals
.mo’t

:%%
. aM95
.Kr2as

. Ou’m

.Olam

.o12m

.Ollsl

.Oma

. Olfm

:%?%
.m

.0155S

.Olufd

.Olm

.01512

.01465

. OIWI

. 0M25

.01035

. 0)763

a 1023
.awa
.0352
.041b
.0166

.lm

.m

. lm

.I13m

:$%

. K&Q

.1615

. X376

.1196

.6%4

.0706

:%’

.lEw

.1790

. 17(U

.Lwl

.1370

. UN

.Q3Jm

:%

. lEWI

.1816

. 17’IXI

. Ma5

.12-55

.11.59

.Im52

.0740

.Ct522

o.m363
. 0)610

%%
.fmm

arm
.1020
.0785
.06al
.0225

. luio

.1440

.W

. mm

.0766

.WG

.1575

.lsm

.1065

.1466

.1240

. W95

.0742

.W

. 21m

.2U0

.m36

. 1ss$

.1095
,.1475
.1236
.W35
.0760

:%
.Zfw
. l’mo
. Im
.1615
.1=
.1040
.Isxrl

a 1176
.1096
.as40
.03w
.OBo

.1323

.140

.1345

.1126

.O%a

.0s60

. . . . . . . .
.1753
. H’06
. lW
.1360
.1125
.0s05
.aml

--------
.X03
.Z@l
.1962
. 1E02
.1032
. lm
,1130
.6576

.1610

. 21W

. 2M5

.2016

.1855

.1556

.1436

. 119s

.m

aofs6
.0492

:E
.W3

.WM

:$%$
.IM27
.0235
.014

.mla

.0767

.c@m

.Oaxl

.0476

$%&

.0a43

.am3

. a345

.0767

.0953

. 05to

.W23

.0%7

.Olm

.Wa

:=

%Jl

.U.3m

.0227

.m

MU’&

.CK@-20

.W257

. mwa

:E.mm
. m418
.ac40
.Imm

.mm

.Cma

.03?47

:RH
.awd
.mw
. mloo

.W-f4

.Cm33
arm
.Co310
.mim
.m730
.Ux.m
.a1540
.mm

. O1OKI

. Omo

.01J137

.ara75

.Wr22

.@

.Imm2

.aM67

. colw

: &s&

.ano

.0313

.mw

. lam

.W34

.0791

. 0S16

.0423

.0223

.Wm

.0m3

:%
.Cm30
.Wm

.01130

.01070

;WJ

.UM!A3

.n%

.1143

:E
.Omo
.0m6
.6W
.0118

.Olm

.01260

. olz30

. Orm

. Ohm

.Wm

:W

.Olbss

.Olms

.01482

. o14m
; U&

.m

.W710

.0m90

.OKKU

.0m37

.0n3m

. Olea
-. Olm
.01770
.01W2
.01312

.024’w

.02W

.02.5Yl

.02.ml

.02470

.023w

. 02Ho

.01910

. Olw

;E#

.lm

.1177

.1022

.0s4s

.86M

.Om

.02@

.01022

. Olm

.01620

.Olm

.Olm

.014W

.of%%

. olm2

.WQoo

.1461

. 1%3

.1247

.1117

.OW1

.IlR3

:%%
. 02u

.0m21

:%%3.Olw
. 0L930
.01840
.01076
.01440
.01170

TABLE ~

Valnm of ~ and’+ for propelk R-O. Set 9.8°at 42-innhradiua. (From fdred curve$

.

2=0.842 I r=o.947
I

Z-O.421

1
dCr dCk

=

U&

.mm

:E
. a575
.0486
. m75

:%%

2=0.526 Z- O.631 Z= O.737

R. p. m. v
m S!.g ,g

I % I!2.g

: ~4g

.0t65

.O?a

.W6

.07E3

:$2?
.02M
.03%9
. ma
.6?33
.0467
.0231
.m
.0767
.MX1
.046s
.OW
. m75
.07Z3
.U343
.0482
.02$2
.Om
.fb%o
.0487
.02s3
.07w
.0357
.01a2
.0233
.0n2
.I13&s

%%
.fmo
.a!w
.W95
.a390

O.mwa
.07363
. 0S346

:%%!
.cwm
.0336s
.m
.Wm3
.W216
.W434
.mwl
.W301
. Cu7m
.W2s5
.m435
.c134w
.c03tQ
. 03ms
.03173
.W69
.au27
.m375
.m
:&n

.m

.a@m

.cWa5

.(?)434

+%%
. W51
.W37
.UM16
.aGm
.W348
. W472
.Ixlm3
.cK@W

ag

.0615

.OW1

.IxW

.am

.f@w

:%
.fwo
.fEw
. on4
.0518
.02%
.fW8
.fwa
.0726

:%
.mxl
.Qm3
. 07U
.0642
.OXU
.0Z32
.077’3
.05M
.0302
.m
.0771
.0s23
.m
. @346
-m
.f@l
.IM.%
.0423

:E
.042s

0.W42
.lxa!w
.W46
.Cm78
.W167

:=
.m343
. ml
. WISU
.f0w3
.aucm
.aW8
.MrZG
.mm9
Al&

;WJ

.WW1

.W484

. ml

.mm

.m5M

.mLs2

.fu362

.0s303

.W.m5

:%%
.f030.5
.W610
. m’lw
.W
. *O

.Q2W2

.W

.m

y#
.0510
.aml
.fmm

MM&

.ams

.mzo6

. fcilou

.W86

.mm

:%%
. (mm
.Wdo
.fK@2

:%%
.alm
.W35
.Ww5
.m

:%%
.m
. fut70
.W40J
.WE25
.m
. fwfe
.W4ce
. m313
.m
. C4udo
.frml
.lxms
.WW8
.alE30
.W
.W435
.cmm
. W5
. m4m
.3C340

:U3&l

. Om

–: E
.Wi8
.0710
.6i85
.0241

-. m

a wm
.fmn
.m24
.0315)
.axm

.. ......... -. ........
aofm :~
.a370
.0181 . 0m38

-. W40 .Wa6

l,2m-___._A
—.- —.-—-.

%%____
l,203--------
lJOl_-__.__-l
l,4al– _______
lAccL-_.._–_

—--.-.-.—-
:&—____
l,4m_______

-. —. —.-
$&._.__:l

l,eJm_--.I:-
l,Om_________
I,m--------
l$m–-.-.——
~––--—-
lJZO_-.———
l,EW----

—.-- ——. -
%K_____
2@Kl–______
2@m________
2Jm-.--—---
yll&.––.–-–

-----.—.
2,11xl--------

au
.25

:Z
.bs

U#&

:=
. WIB
.cmm
.W234

:E
.al130
.m
.m
.m
.mm
m146

.W3E4

.03325

:g

.Cu3T3

.W32J1

.como

.m225

. cc374

.Ixm3

.cra%

.WZ30

.Wm

.0)233

:%+%
J&

. Im31s

.Wm

.cmm

.cm25

.cm!w

.WGx2

.Cw3

.0721

.Om

.0251

.fml

.L5

.2s

.3s

.45

.55

.15

.23

.36

.43

.65

.15

.25

.35

.45

.&

.15

.!23

.36

.45

.16

.25

.36

.45

.15

.25

.36

.45

-.-.--— .... .......
.052a .m!m
.m4 .m213
.Olfo .W1’m

–. m .mio

.Osn

.OM’

.CG82

:%

.aw

.OtEa

.Cma

.0248

.Cm3

.0575

.0491

:E
.asm
. awl
.mm
.0249
.05ss
.0496
.0391
.02m
.0m2
.0467
.041YI
-a$’m
. !3316
.0449
.m&’
. am

.W17

.0743

.m

.0275

.OxO

.0a55

.0i70

:%%
. mL5

.W48J

. Mt346

.m270

.Wz24

. f0164

:%!%
.Wia6
.UlaB
. ml16

.........- .-.........
.0647 .ca327
.6432 .Ul?2tl

,W107
–: E .W1l.9

. . . . . . . . . . . . . . . . . . . . . .
. 06i4 .mas
.0426 . ad95

.cQmJ
-: l%! .@Ills

. fQ66

. Om

.062-5

-: E
.lWI
.a342
.O#l
.0272
. m94
. fru3
.Oms
.02es

.1023

.m

.0570

.0270

.Wlo

.0M65

.f0361

.m

. LIX16

:%&
.m2w

........... ...........
.Im2 .m
.0466
.Om :%%

.10s3

.Ow

.WM

.0!270

.-. .. -—- . ...... ..
.W3
.a525 :%!3
.0m6 . W276

imL-––---——
vm----------
2Jm_______

——.-.——.

. I@o

.0$74

.0B4

.m.

.W’3

.a%w

.07@l

. Cn310

.0441

.0767

. Wlo

.Wm

.1113

.0727

:$%
. 10M
.W22
.076s
.Wo
.Qf30
.07614

:E

.01040

.M5K1
; ~;~

.m7’w

.Wwl

.W

. m75

.m

.m

.m

.m

.......... ..
.OEm
.0478
.Om

.04m
,a507

:!%?
.0220

.. .......
.m
.W4m
. Wt310
JBm&

:W
.mm

Win--------
—.———
—. —-..

%%—---------
%$m—--------
2@______
2#JL______
!2#L—_____

.WJ1 .W6m

.am .Wnfl

.0170 . mm I
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TABLE XII

Volnmof ~& and~ forpropdferR-8 W 9S at 4&lnohrodfns. (FromW cnrvw)

-1R, p. m. v
G

Z= O.421 r-o.620 z-oml Z= O.727 Z-6442

-
dfl%
‘iiF

am-m7
.m4Eo
:W!
.mzm

.Ca5m
:%
.maa
.mzm
.W
.@Wm
.m4m
.m.za
.m

.W40

.Wm

.m4z

.m

.m!i35

.msm

.OE.m

.W

.amz

.W

.m522

.mlm

.m

.Wm

.m12

.W

.mW1

.mmo

. WI

.al.xa

d% d~
7iF x

— -
—.. ——-——- —.- .

0.0S70 O.oomo
.olm
.mm :%%
awl .mm

.—. — -. --—
.mm .mfm
.W .mms
.0262 so!&
.m4s

——— ——.
.W .W

.W
:= .m
.mm .mz88

—.-—— —.-.
.mll .W45
.04m
.0270 :%%
.Wa5 .mma

—.—_— ..— —.
.mm
.Wa :%%
.mos .m=

—-.----— —. —--
.mm .MW76
.W2 .mm
.0K&5 .W

——— —-. —--
.mm . 0M14

:%% :%

.mm .0Q5&5

.mm .CWt5

.mm .03296

dCr
x

am
.mm
.mw
.mm
.m

.W95

.0497

.0376

.0234

.mm

.06m

.04m

.037’0

.G233

.mm

.W3

.6s5

.037’8

.0i2s

.03?3

.m

. 6W5

.0377

.0232

.0578

.@-w)

.CGs2

.0243

. W/o

:@
.0235

.64s3

.@m

.a223

da
x

am

:%%
.m247
. mw

.m

.m840

.m

.mzm

. W174

.Cc#9

.m

.m203

.mzm

. Wlm

.amm

.m341

.ac.m

. m242

.m140

.mm

%&

.m

.W

.amm

.mZ53

.W

.m340

. m314

.m226

.mMo

.m

.m.2@

df7r
T

a 0766
:%
.mlu
.ORa

.0755

:%
.am
. m75

.0m5

%
.02$2
.0376

.07m

.W

.0476

.m

.mw

.07%’

.mm

.W

.02!33

.0767

.QM7

.mm

.mm

‘:JJ#

.mw

.am

.Wo

.mm

.mm

df?a
z

:%
.m
.m
.mkw

.W

.W

.W

.CKaW

.m

.W

.mml

.53W5

.ml

.mm

.W

.m4m

.m$m

.mzm

.m16u

.W7U

.W17

.W

.m2E3

.W?$

.Wm

.W371

.mm

.02+.94

.m420

.mm7

.mm

.mlw

.m

.m%o

dCr
ZF

am
:E
.mm
.mm
.mm
.07m
:s
.mm

.Oall

.0749

.O.5m

.0318

.W

.oma

.(rm5

.msu

.mls

.W

.mm

.07s7
m-m
.0235
.(W5
.m
.M96
.m45

.OWo

.mo4

.mJ4

.mm

.ml

.mm

.03zo

(ICI’

YiF

CLoms
.CE37
.WY3
.mm
.m

.0m4

.Wa7

.Cm+

.mm

.aml

. ma

.am

.mm

.C@

.Co33

.1057

.ma

.mm

:%%’

; km

.m.m

.W84

. H14

;%

.llm

.m45

.Wa

.mm

.OwB

. m!al

.mm

%&
O.(mm
.m408
.mm
.m2E3
.mzxl

.m3s2

. mao
:%
.ma76

.0m53

.Wm

.W

.ams

. m248-

.mm

.m522

. m461

.m4m

.W

.M@31

. mlo

.m312

. mf47

.mm

. m7m

.ms54

.aMm

. Olzm

.m345

.Wa3

.W

.mkm

.Wa6

. mo

----------
lam--_.–-.-–.

-------------
. . . . . . . . . . . . .m---------

o.16
.2-5
.as
.45
.b5

.U

.26

::
.6.5

:;
.34
.46
.5s

.16

.26

:E
.66

-M.%
.46

.Li

.25

.s3

.46

.15

.26

.35

.46

.Zs

.%

.46

CLC@&.8J

.W

.Cm30

. aczll

.mw

.m.i21

. m449

.mms

.W

.m”

.m

.m448
:=

.mlm

.m!x?

:%%
.m240

W&

ml&

.m358

.W

.mtm

.m?$a

:%%
. m472
.mim

.W

.mK@

.m

0.0940
.aw
.W8
.mm
.m

.0m4

. m24

.MOI

.OM1

.mm

.mm

.W

.W

.axa

.m76

. lW

. m74

.WJ7

.W8

.C056

. U21

.m67

.07m

.m

. 10X3

.Qx7

.:W

.m5s

.0%5

.Omo

.m?a

.W

.mm

.U2as

lam---------
lam--_ ...__._
lam_________
lam----------
14W---------

lm)-.___.._’_
lCJ%._._.__-
lmo_________

--. -.-.-—
16m_-.—___

—.. -—-----
fEJxL-------

. . . . . . . . . . . . .
-.- . . . . . . . .
. .. -—----

. . . . . . . . ..-
. . . . . . . . .—

m..-. -—-...
.--- —. —..

2103-. -—-----
am. ..--. —.-
21m.. . .. —____
2103----------

-—. -.-.. —
. . . .. —— ..-
..-. .-.-.-—
. . .. -—----

!!!!!+_
TABLE XIII

ValUesof ‘~~ ond’~ for propeller R-1o mt 9.F at 4Xnoh mdIu% (From fefred cnrves)

I I r-o.~1 “Z= O.Z37
I

Z.0M2
I
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. TABLE XIV

Valnw of ~ and’+ fca propeller R-6 W P at 42-indI radlw. (1’rom fahwl mrws)
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